A rapid flow cytometry test based on histone H2AX phosphorylation for the sensitive and specific diagnosis of ataxia telangiectasia.
Ataxia telangiectasia (A-T) is a progressive neurodegenerative disease with onset in early childhood, caused by mutations in the ATM (ataxia-telangiectasia mutated) gene. Diagnosis relies on laboratory tests showing high levels of serum alphafetoprotein, cell sensitivity to ionizing radiation (IR) and absence or reduced levels of ATM protein. Many tests, however, are not sufficiently sensitive or specific for A-T, have long turnaround times, or require large blood samples. This prompted us to develop a new flow cytometry method for the diagnosis of A-T based on the measurement of histone H2AX phosphorylation. We established normal ranges of histone H2AX phosphorylation after 2 Gy IR by testing T-cell lines, lymphoblastoid cell lines (LCLs) and/or peripheral blood mononuclear cells (PBMCs) or both from 20 genetically proven A-T and 46 control donors. To further evaluate the specificity and sensitivity of the test, we analyzed cells from 19 patients suspected of having A-T, and from one Friedreich Ataxia, one Ataxia with Oculomotor Apraxia type 2, and one Nijmegen Breakage Syndrome patients. Phosphorylated histone H2AX mean fluorescence intensity of irradiated A-T cells was significantly lower than that of healthy donors. The intrastaining, intraassay, and interassay imprecisions were <or=13.22%. Sensitivity and specificity were virtually 100% when the test was performed on PBMCs. Screening of 19 consecutive new patients with suspected A-T classified 15 patients as non-A-T and four as A-T; diagnosis of the latter four was subsequently confirmed by DNA sequencing to identify ATM mutations. The Friedreich Ataxia patient, the Ataxia with Oculomotor Apraxia type 2 patient and the Nijmegen Breakage Syndrome patient were classified as non-A-T. This flow cytometry test is very sensitive, specific and rapid, and requires only 2 ml of blood. It may thus be proposed for the early differential diagnosis of A-T as an alternative to methods requiring the production of LCLs.